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9.45 p. m. Although the moon was full, the displa,y was very 
distinct. 

The following report is taken from ‘‘ Nature ” of June 7,1883 : 
“ On May 19th, atabout lop. m., a remarkable aurora-borealis was observed 

at Ludvika, in Sweden. It begnn as a faint band of light parallel with the 
horizon, which gradually grew broader and broader. The estraordinary 
feature of the phenomenon was, however. that this baud had the appearance 
of an ice-covered lake on which the moon was shining. Promontories and 
shores covered with trees were seen, and also the tihit outlines of farms. 
This phenomenon lasted about, ten minutes, when the aurora changed into a 
suffused yiuk luminosity, like that of clouds near the setting sun.” 

20th.-Escanaba, Michigan : stra.w d o r e d  aurora,l lMiImS 
were observed in the northern sky after 10 p. m. This displny 
was also observed at Billiugs, Molltauit ; 13~1n1boldt, Iowa; entl 
at the following stations in Minnesota : Moorhe;td, North field, 
Saint Paul, and Saint Vincent. 

2lst.-Traveme City, Michigan. 
25th.-Itha~a, New York ; Sutton, NebraSkil. 
26th.-S~tt011 and Red Willow, NebriIskH. 
27th.-New Heven, Connecticut : a fa,int ai~rora IWS observed 

in the northelm sky from 8 to 11 p. m. 
THUNDER-STORMS. 

Tliiinde.r-storms were reported in tube various clist.ric.tn on the 

Xeto Englad-Sth, 10t.h, l l t h ,  litll ,  15t,h, 31st, 33~1, 3:3tl! 

Middle Atlantic stntex.At,li, 5tmh, 7th t.0 Zl t l i ,  ldtli, 15th, SOt81i, 

following dates: 

%th, 29th, 31st. 

21st, 23d, 36th to 39tli731~t~. 
&Uth Atlat&k 8~fXi!P8.-1St, 5th, gth, l l t h ,  l%h, 14tl1, llith, 

20tl1, Slst, 3ith, 3186. 
B’Zot-idn peaineuln.-lst, Gth, i th ,  13th, 15th, 18th, 29th,30th, 

31& 
E a t m  GUlf.-lSt, Pth, 9th, IOth, l l th ,  14t’h, 15th,30th,SGth, , , .  

29th, 30th, 31d. 
Weulem Qulf.-3d, dth, 9th, loth, 13tli, ldth, 17tmh to 30tli, 

25th, 26th, 28t6, 29th; 30tti. 

11th’ 14tb, 15th, 17th to Hat, 25th to 31st. 

22d, 24th to 28th. 

18th, 19th, 24th, 25t11, Wth, 28tl1, 30th. 

%h, 23d to 30th. 

33d to 31st. 

17th, 2lst  to 25th, 27t11, 28th, 3lst. 

. 

Rio Qrande vally.-3d, 4th, loth, 16tl1, 17tl1, 25tl1, 30t8h. 
Olio callq and Tenne88ee.-lst, 3d, 4th, 5th, 7t,h, Oth, loth, 

Lower hkee.-lst, 3d, 4th, 6th, 7th, 8th, loth, l4th, 19th t,o 

Upper laka.-2d, 3d, dth, Gth, 7t.h, 9tl1, loth, 13th, ldt,h, llith, 

.Extreme nort?rwe8i! .--16 tll, 15 th, 34t11, 26 th, 29th. 

Hi880uri valley.-l#t, 2t1, 3d, Gth to 13th, lGth, 17th, 18th, 

Norther?b 8bpe.-lst, 7th, Sth, l l th ,  12th, 13th, 15th ,  lGth, 

iwidrlle slope.-lst, Gth, 8th, 12t11, 13th, 16th to 19tl1, S31 t,o 

UppGT l&88;88ip”f: V d k ! / . - l S t  to dth, Gth to loth, 13th t.0 

35th, 2st.11, 31st. 
h the r tb  dope.--Pth, 6th, gth, I l th ,  16th, 18th, 19th. 
&u.thenb p~a.tenzc.-l2th, 13t,h, l G b I i ,  31st. 
Middle platena.-7th, loth, l l th ,  13th, Bdtii, 31st. 
Northern plntenu.-6th to 13th, 20tJ1, 21st,, 34th. 
Tiiiiiider-stc,rIiis were also reported from the following stat.en 

not included in the clistricta nanied above : 
CnZi;fornda.-Bene~ia BarriICIis, 6th ; Fort Biclwell, i th  ; 

Sacramento, 6th ; Sail Francisco, l l t h  ; Red BlutT, 13th ; Visa- 
lia, 6th, 10th. 

Oregon.-Portland, 10th ; Roseburg, 11th. 
The following ilre the most noteworthy instances of daimge 

by liglitning that lrave occurred during May : 
On the moruing of the 3d, the barge L b  C. F. Allen,” while 

lying at Muskegon, Michigitn, was struck by lightniiig and 
burned nearly to t h e  water’s edge. The lightning struck the 
foretopmast R I I d  passed dc>wn the wire rigging into the hold, 
setting fire to lier cargo of limber. The barge snd csrgo are 
a coniplete lws. The dimage is estimated at 87.000. 

Om:iha., Nelmiska, Mth.-During a heavy thmider-storm mi 

the niorning of this dah, the telephoue office and several other 
biiildings in this city were badly daina.ged by lightning. 

Cedar Ripids, Linn countmy, Iowa, 9th.-The Union depot was 
st.riick by lightning D 3 1’. 111. of this (late, rmd was partially 
destroyril. 

Lebmou, Saint Clair connty, Illinois, 14th.-About fonr 
miles uorth of tliiN place, i L  barn in which were stored grain, 
hay, and farming implements, wqs sbrnck bx lightning and 
cousnmed. 

Jersey City. New deiwey, 10th.-At 3.30 a. UI., of this date, 
i1.n oil titnk in t,he N;ttional Storitge c0mpally’N works, at Com- 
minipaw, WiIS struck by lightning. A terrific explosion fol- 
loned, which was heard for miles itronnd. The fire tjpread rap’ 
iilly iind \vas not outler control for several hours. During the 
aderiioon itnd early evening, umhutm one aut1 one-half miles of 
water were covered 1))- the horiiing oil. The flames consumed 
everybliiug on seven acres of ground. This contlagmtion re- 
sultetl in the low of eight lires, a,ntl t81w tlestrnction of‘ the fol- 
lowi 11g property : t.wel vt! oil tmks, ciich eonta.ining 30,000 bar- 
rels of‘ criide oil ; t,wo large Stmoritge Iiouses, containing 1,500 
bilrre1sc)foil; eight.een cars ; t.hree docks; six unloaded barges; 
t,liree siiiiill brick l~aildings ; and the engi~~e rwui, office, and 
nlitclline s1iiq)s. The total loss is estima.tec1 at8 E1,500,000. 

New Pork City, W.-A snsli :uid blind factory in thig city 
\ m s  strnck by 1iglit.ning ou this dibte, caiwing clitma,ge to the 
stock mtl hiildiiig, esthirted at $10,000. 

Jiiniiiicn, Loug Idil,Ild, 14t8h.-l)nring a violent. thuuder- 
stc)rni which piisset1 over this 1)lnce bet,ween 10 and 11 1). m., 
t,lit! lightning caused iunc.h tl~iunge n.t, \*ii.rio11s points 011 Long 
Isliincl. At Springfield, ii. resitlenw, \v:m tlamaged to the 
exteiit of blO,OOO, ;t,ntl all of the inmlct,es were severely injured. 
At! Poster’s Meidow, it barn colltmi>illillg hay, grain, farming 
implenieuts, horses, and cattle was3 destroyed. Other damage 
was done a.t Washington Square rtud South Woodhaven. 

OPTICAL PHENOMENA. 
SOLAR HALOS. 

Solar hitlon have been observed in t,he various districts on 

New E,ndnnd.-lst. G t h ,  8th, 1St.h, 13tmli, 14th, lGth, 18th. 
the following dates : 

19th, 30th.- 
itliddle Atlantic etntea.-lst, M, 311, 5t.h 7th, 8th, l l th ,  13th. 

l4tli, 15t,li, 17tl1, 18th, 1C3tmh, %t,h, %th, 39th. ’ 

Sowth Atlcntic slntes.-5t,li, llt’h, 12tli, 13tli,18t.h, 19th, 25th. 
Enatera G,tdf.-3(1, 4th, 12th, lGt,h, 19th, 20th. 24th, 25th, 

Sit,h. 

to SSth. 

l4th, lGth, l T t l i ,  lWh, 24t11, %th, %th, 29th. 

lt)th, l!)th, 25th to SAth. 

35th, YGth.  

18th, 391 to 35th. STth, 38th. 

Wexterir G.tdf.-lst t,O 4th, 9th, 13t11, 15th to 19t,h, 224  24th 

Ohio wdley f lwl  2’enjies.~ee.-3d, 4th, (ith, l o t h ,  12th, 13th, 

Lorcer Ifl.ke&-lst, 31,  dth, Yth, 9th, 13t,h, l4th, llith, 1‘7th’ 

Upper Inke8.-lst, 3d, Gth t.0 gtli, l l t h ,  l;)t,Ii, 15th, 17th, 24th, 

Eztreme nort?~west.-lst, 2cl. 5th, 14th to lTth, 33d. 
[$per d f h i 8 8 i P p i  ~vdky.-1St, 3d, ‘ith, loth, 12th, 13th, 16th, 

Mi.woti.)’I w.l ley . - :~d ,  Bth, Gth, 7t.11, 15th, l i th ,  20th, 23d to 

M.iddle platenic.-dth, 9t81i, lo th ,  14th, l G t I i ,  Slst, 23d. 
Iiorthern ylntentc.-4tli, 9th, l4th, 20th, 33~1, 24th to 27th, 

318t. 

iliiddle Pnc(lic.--3d to 7th, !Mi, loth, l l t h ,  13th, ldth, 17th, 
21st, 2Sd, 3Gt.11, 27th, !?8th, 31& 

S o h  hit lo^ were also observed a.t the following stations not 
included in t,he district named aliove : 

Pike’s Peak, Colorado, 10th ; West Lan Animas, Colorado, 
10th : Pmitn Rassa, Florida., 94th ; Terry’s Landing, Montana, 
17th ; North Pl;tt,te, Nebraska, 5th ; Red Willow, Nebraska, 
34 5t.11, ith ; Eagle Pass, Texaa, 24th. 

mrI, m t . .  
SouthePtb p/ntefL#.-%1, :)d, 11th;  

North. PnCi;fic.-lOt,h, 30t11, 21St*, 22d, 3 h b .  
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LUNAR HALOS. 

Lmar halos have been obsewed in the various districts on 

New E@and.-llth, 151;h, 17t.h, 18th, 19th. 

&Nth Atlantic state8.-1lth, 13th, lGth, 17th, 19th, 20th. 
Floridnpeninsula.-lOth, 13th, ldth, l7th, 19th, 2Otl1, 53d, 

Wmtern Gulf.-lOth to lGth, 18th, 21st to 24th. 
Ohio valley atad Tm~e88ee.-4th, 9th, ldtli, 16th'to Nth,  24tl1, 

Lower lakee.-13th, 15th, 17th, 18th, 19th, 28th. 
Upper lake8.-5d, 13th, 14th, 17th, 18th, 31st, 23d. 

the following dates : 

25th, 29th, 30th. 

24th, 27th. 

m d d b  Athtbtic 8tatf?8.-1St, l l t h ,  13th, l4th, 17th to %St, 

Emtern Gulf.-lBth, 14th, 16th, 19t11, 25th. 

25th. 

upper Mi88i8Sippi vnllw.-l2th, l a t h ,  15th, lGth, 18th, 23d, 

Mh30U& d l ~ y . - l l t h ,  15th, ZGth, 33~1, 54th. 
24th, 29th. 

Northern slope.-lPtli to l ' i th ,  SOth, 25~1. 
Middle plateau.-l5th, 16t11, lSth, Slst. 
Lunar halos were also observed at, the following stations not 

included in the districts named above : Tuscon, Arizoua, 43d ; 
Puma, Arizona, 15th ; Sacramento. Cdiforuia, 11th ; San Fran- 
cisco, California, 13th ; Visdia, Cdifornia,, 10th ; Fort St.eveu- 
Ron, Dakota., 13th, 14th ; Siint Viucent, Minnesota, 13th, ldt,h, 
19th; Sarits F6, New Mexico, E d ;  Eagle Pass, Texas, 13t11, 
lSth, 21st ; Uvalde, Texas, 15th ; Spokane Falls, Washiugtou 
Territory, 31st. 

MIRAGE. 
w 

New Haven, Connecticut, 3d.-Dnring the afteriioon iniritge 
was observed on Long Islaucl sound, objects appeariug el eva. 
ted end inverted. Faulkner's Island light-house appeared to  
be resting on t h e  surface of the water, while the base of the 
islitnd seemed to be floating in the air at an elevation of one 
hundred feet. 

Cape May, New Jersey, 8th.-MirnSge wa$ observed from 3 
to 4 p. m. Vessels with inverted images appeared a t  eleva- 
tions of from fifty to seventy-five feet and were clistinctly seen 
at a distauce of ten milen. The Graudywiiie light-lionst!, eight 
miles distant, appeared a,s three structures, one aliove the other, 
the second being inverted and tlie top oue apparently one 
hundred and fifiy feet high. 

Buffalo, New York, 10th.-At 6.15 p. ni. tlie trees on the 
Canadian side of the river appeared several degrees a.bove the 
horizon. 

Alexandria, Dakota, Gth, Slst. 
Pretty Prairie, Kansas, 4th, 7th. 
lndianola, Texas, Gth, l l th ,  19th. 

MISCELLANEOUS PHENOMENA. 
SUNSETS. 

The characteristics of the sky, a8 indicat,ive of fair or foul 
weather for tlie succeeding twenty-four hours, haye been ob- 
served a t  all Signal-Service stations. Beportrl from one-liun. 
dred and seventy-two stations show 5,306 observations to have 
been made, of which eight were reported doubtful; of' the  
remainder, 5,298, there were 4,503 or 85.0 per cent., followed 
by the expected weather. 

METEORS. 

Johnson, Nemaha county, Nehraska,.-At 8.30 1). m. of the 
5th, a bright meteor was observed about 15O south of the zeu. 
ith. It passed nearly due north and disappea.red at a point 
about 300 north of the zenith. The meteor was iqq)arentJy 
about the size of a man's head, with a bright yellow nuclew 
surrounded by it reddish tinge. 

Little Bock, Arkausazl.-A brilliant me>eor of violet color 
was observed here at 8.15 p. m. of the 14th. I t  first, appeared 
at e poiut near the zenith, and moved in a northwesterly 
direction. Before disappearing the meteor sepasated into twa 
parts, both of whicli remained visible for about me second. 

~ 

Nashville, Tennessee.-At 11.16 p. m. of the 16th, a bright 
neteor of deep blue color was observed to pass from the zen- 
th toward the sontheastern horizon. Another brilliant meteor 
viis seen at  this station a t  9.45 1). m. of the 56th. 

Meteors of less brilliancy were seen a t  the following stations : 
Bethel, Connecticut , 11 t 11. 
Ameu, Iowa, 12th. 
Ceda8r Rapids, Iowa, 31st. 
Woodstock, Maryland, 6th,85th, 31nt.  
Rowe, Masaachusetts, 255th. 
Lansiug, Michigan, 3d, 3d. 
Visalia, California, 3d, 17t11, 23~1, %th, 27tl1, SSth, 31St. 

The following record of sun spots for the mouth of May, 
.8M, has been forwarded by Mr. D. P. Todd, Director of the 
iawrence Observetory, Amkerst, Massachusettti :- 

SUN SPOTS. 

Sgota prubably reappear- ' j  ed t)y snlnr rotation. 

~~~ -- 
~ C U I ~  wen' reen at the time of every d~mervatii.n, unless otherwise iiulinclrd. 

EARTHQTJAKEI. 
Heleila, Montana., dth.-.A slight shock of earthquake occur- 

*ed at, t,liis place at about 11.45 a'. m., the WBTB moving from 
mst to west. It. nfiected t,he pul>lic school biiildiug, producing 
I rocking motion, ant1 causing some alarm among the pupils. 
Uonsea in several pert8 of t h e  uit,y experienced the shock. 

Catlet,tsburg, Boyd county, Keutucky.-Two clistinclt shocks 
)f eiwt~lr~pike were felt at this place at 11.30 p. m. ofthe 22d. 

The followiiig extracb is taken from '' Nature of Mamy loth, 
1883 : ' 6  A strong e:t,rthquake shock, with an undulating motion, 
rias felt a,t Biwncaville, Sicily, on t h e  morning of' the 8th." 

Victoria, British Colurnbia.-A 6evere shock of earthquake 
vas felt at  this place during the night of t,he 1Ot.h. The move- 
nent WiIS from north to ~0iit11. 

The barge '' Inga,," Ca.pt;i.in Oleen, commanding, which ar- 
ived at New York Juile lst,  from Padang, Sumatra, reported 
;hat on February 14th. 1883, while eighty-four miles north- 

i'elt. The vessel trembled, and the sea became it white foam, 
ike the breaking of a school of fish. There was no wind at  
;he time. 

BAND-STORMS. 

Fort' Garlitnd, Color;tdo, 29th. 
Fort Union, New Mexico, 6th. 
Puma, Arizona, 6th, E t h ,  13th, ldth, lGt,h. 
Sa11 Ciirlos, Arizonil, 12th. 

West Washington, District of Columbia, 17th. 
Guttenburg, IOWit,, 32d. 
Yntea Centre, Kansaa, 23d, !25th, 27th. 
Gardiner, Maine, 13th, 14th. 
Somerset, Massnchnetts, 26th. 

POLAR BANDS. 


